Worksheet: The Atom, Protons, Neutrons, Electrons

Substance

Mass(A)

At. No.(2)

Protons

Electrons

Charge

1. 27 A
13

~ Neutrons

16

3.24Mg

4. 39+1

23

11

10

31

15
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+
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10.

40

20

18

11. protium

12, 35X What element is X?

17

13. What element has 3 e-'s?

14. 130Ce+2 has how many elecetrons?

58

15. 190X What element is X?

76



Waorksheet: isotopes

1. Calculate the afomic mass of oxygen. The naturally occurring element consists of
- 99.759% O-16, atomic mass 15.99491u; 0.037% O-17, atomic mass 16.99914u; and
0.204% O-18, atomic mass 17.99916u.

2. Element, Tadmium, was found in another galaky. Four isotopes were found. 11T m
(11.00u), 10Tm (10.00u), 12Tm (12.00u), and 15Tm (15.00u). The relative abundances
were 25.36% 11Tm, 12.56% 10Tm, 40.35% 12Tm, and then they ran out of material.

a) What % was the isotope15Tm?
b). What would be the atomic mass of Tadmium?

3. Naturally occurring boron consists of 108 (10.013u) and 1B (11.009u). The atomic
iass of boron is 10.811u. What is the relative abundance of each of the two isotopes?




Sample Problem 8

In naturally oceurring samples of the element boron, there :?Lzze
two kinds of isotopes, boron-10 and horom-11. 'T:’he relamﬁ:
abundances of these isotopes in naturally OCCuITing sam]?leb
and their masses are given below. From this.information, 51
caleulate the atomic mass of boron. 104

Relative . Atomic mass
isotope  abundance of the isotope

boron-10  19.78% 10.013 u
boron-11 80.22% 11.009 u
;'_‘l
Practice Problem Section 6.21

58. Calculate the atomic mass of potassium if the abundance

and atomie masses of the isotopes making up its naturally
occurring samples are as given below. (2017

Relative
Isotope Abundance Atomic Mass

potassium-3%  98.12% °  38.984
potassium-41 6.88% 40.962

37. Calculate the atomic mass of magnesinm

?fsﬁd on the information provided below. §-27

Rela_ti\}é Abundanceof 'Méfg;nesiﬁlij' im‘to;ﬁe&; |

Relative Atornic
Isotope abundance mass

magnesium-24 78.70% 23.985
magnesium-25 10.132% 24.986
magnesium-26 11.17% 25083

70. The atomic mass of copper is 63.540 u, It is
composed of two isotopes, Cu-63 and Cu-65, with
atomic masses of 62.930 u and 64.928 u, respec-
tively. What is the relative abundance (%) of
these isotopes in naturally occurring samples
of copper? 69.47% Cu-63, 30.53% Cu-65



Gift Wrapped Lab
I Title: Gift Wrapped Lab(1 pt)

Intro; The foundation of chemistry lies in determinig the properties of matter. What is an
atom? A proton? An electron? This is fundamentally an exercise in figuring out how to
deduce information about what we cannot see, fike individual atoms, from things which we
can see(or hear, feel, or measure). In science, we call this “Modei Building.” Your job in this
lab is to develop and test and redevelop and re-test a series of models unti! you think you
have arrived at the “correct’” model. Basically, you are retracing some of the steps that
Rutherford went through to develop his model of the atom.

ii. Purpose- You come up with this in your own words{(2 pis)

il Procedure: Using any method which you think is effective, gather data about the shape
of the interior of the boxes provided. YOU MAY NOT OPEN THE BOXES!!!

Write a step by step procedure of how you went about collecting your data to determine
the interior of the boxes.(3 pis

V. Data

a. Write out a list of "observations” which you gathered during your investigation and a
corresponding list of “inferences” which you made from your data.Make two columns. Be
prepared to defend both your observations and inferences. You must have a minimum of
8 observations and inferences to get the maximum points. {8 pts)

b. Sketch what you think the interior of each of the gift wrapped boxes look like to scale on
the attached dafa sheel. (12 pis=2 pis per box)

V. Analysis Questions '
1. Did you change your “model” after discussion with your lab pariner and other lab
groups? What convinced you to change or not change? (2 pis)

2. What kinds of things could you have used to improve your modeling of the box's
interior? List some modern machines or technologies which could have aided you, and
explain why they would have improved your results. (2 pis)

3. What ideas did you have as a chiid that you iater found out were incorrect o unirue’ Lig
you change those ideas or did someone else help/convince you to change your ideas?
Were those incorrect ideas useful fo you as a child even though they were ineorect? Do nnt
use Santa Clause!! (2 pts)

4. Have there ever been any models developed by scientists which were incorrect? Using
your experience from this lab, expiain why scientists might develop models which do not
always turn out to be true? Note: you may not use Rutherford as your exampie. (2 pts)

VI. Conclusion: Narrative- A new format for this lab.(8 pts)

Write g discussion about the lab which addressed the journey you took to get to your
“model” (2 pts). What did you learn? (2 pts). What was the most interesting part of this
iab? (2 pts). What parts were misieading in this lab? {2 pts).



Gift Box Experiment

Shade all of the areas which you believe are inaccessible to the marble located inside the
box ifthereis a barrier in the box, draw in its shape.

' SAMPLE BOX #1 " SAMPLE BOX #2
BOX #1 BOX #2
BOX #3 BOX #4

BOX #5 BOX #6
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Composition of the Atom
‘A. Millikan Oil-Drop Experiment

Name
Class

———— e

Date

eppia's NETHN LTy P e Pl

in 1909, the American physicist Robert Millikan measured the charge of an

electron. Using the apparatus illustrated below, he introduced a fine mist of oil into a closed chamber.
The droplets of oil passed between two electrically charged plates through which he was able to in-
fluence their rates of descent. Observing the individual droplets through a microscope, Millikan was
able to adjust the electrical force so that the drops moved away from whichever plate had the same charge.

‘He timed the drops'’ rate of movement. From this information, he was able both-todetermine the charge
of an electron and to suggest a value for its mass. Study the diagram below and answer the following

questions. Write the letier of each answer in the space provided on the left.

g
|

10 K voit

-

" b. supply protons

— S

Chqpter Wi

- To cause a negatively charged oil droplet o mave upward: plate ¥ should have

=

l

i
i

a. a positive charge
b. a negative charge

c. an excess of protons
d. an excess of neutrons

. The purpose of device Z is to -
- 8. observe the electrical potential difference ivoltage) between the plates

b. separate spectral emissions
c. magnify droplets of liquid
d. locate positively charged particles

- It a droplet was momentarily suspended between the electric plates,

a. the number of protons in the droplet equaled the number of electrons

b. there was no charge on the plates

¢. the droplet weight was exactly balanced by forces of electrical repulsion/attraction
d. the mass of the electrons in the droplet equaled the mass of the protons -

. The function of device W Is to

4, remove excess mist €. monitor relative humidity

d. produce a mist from liquid oil

If the electrical leads 10 plates X and Y were reversed, negatively charged oil droplets

that had been moving upward would
a. remain suspended
b. tnove downward to plate Y

c. move upward to plate X
d. acquire a positive charge

orkshoats ‘ 45
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8. The Rutherford Experiment
SRR A" st
B " Our modern view of atomic structure s based to a large extent on the work that
British scientists Rutherford and Geiger did in 1911. In the classic experimert, positive alpha particles
bombarded a sheet of gold foil. The paths followed by those particles are illustrated in the following
figure. Study the diagram and answer the guestions below. . '

Alom

G Nucleus
ol
)

O

)

o

o
‘ ©

©

1. which of the four paths was most common?
a. 1 b.2 c.3 d. 4

(8% ]

_Which of the four paths was least common?

a. 1 b.2 c. 3 d. 4

.. 3.Path2wasa straight line because of the alpha particles’ ————
a. magnetic repulsion ¢. distance from gold nuclei
b. high velocity d. interaction with electrons

4. Path 4 will most likely
a. never be observable
b. be characteristic of onty the fastest-noving alpha particles
¢. be characteristic of alpha particles that move directly toward a nucleus

d. result in an atomic_reaction

. When Rutherford analyzed his results, he suggested that . _
a. the atom was mostly empty space ¢. the atomic cenler was positive in charge
. b. atoms contained 2 small, dense center d. all of the above were true

141}

C. Atomic Theorsts

promers T o s S ‘ :
" The modern concept of atomic structure is based upon the work and ideas of

numerouéscientists. Match each of the statements below with the name of the scientist most closely
associated with the achievement described. Fill in each blank with the correct name.

PR IR

" Becquerel Crookés - Dalton Joliot-Curie Rutherford
Chadwick - - Curie ‘ Geiger Millikan 13, Thomson

46 Chapter Worksheets
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1. proposed first atomic modet that accounted for the electrical
nature of the atom

-

_ measured the charge of an electron —

3. suggested that alpha particles may rebound at an angle
approaching 180° after coming close 0 a pucleus

4. proposed that an atom was a sphere that was equally dense
throughout

_ discovered a neutral beam that had high penetrating pOwWErT

[#1}

22]

. used metallic foil as a target for alpha bombardment A i

. developed the cathode-ray tube (CRT)

It

_is credited with the discovery of radioactivity

w O

 discovered the radicactive element polonium

{0. was first to identify the neutron

D. Nuclear Symbols

B AL i o e e L1 A B BT © G SRATOras el
Atomic symbols are often accompanied by notation that gives information on

atomic coraposition. "he subscript, written to the jower left of an atomic symbol. represents the atornic

aumber. The superseript, written to the upper left of the symbol, represents the mass number, ar total

number of protons and neutrons. Using this information, complete the following table. Assume that

the atomic mass of one neutron or one proton gguals 1 amu.

ATOMIL ATUMIC NUMBER OF NUMBER OF NUMBER OF
SV MBOL AUMBENR AASS lamu) FROTONS NEUTRONS ELECTRONS

C

A

1L}

127
I

o r——— .

R

E. Nuclear Stability
The stability of a nucleus is dependent upon the ratio of its component particles.
1 the stable isotopes of tighter nuclei. the ratio of neutrons to protons approximates a value of one.
‘Ihe ratio in the stable isotopes of heavier nuclei approaches a value of 1.5. Ratios falling outside this
“helt” of stability correspond 10 radivactive. or unstable nuclei.

Complete the following table of representative stable nuclei. Determine the neutron-to-proton ratio

“ of each by dividing the number of neutrons by the number of protons’ Plot the resulting points 0Nt the

grid provided on the next page.
' 47
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F. Hydrogen Isotopes

Aloms are made up of subatomic particles, such as protons, neutrons, and elec-
trons. The nuclei of atoms that make up isotopes of an element differ. There are three known isotopes
ot the element hydrogen. Make a drawing representing each of these isotopes. {A dmwmg of a helium
isotope is shown below as an example.)

Helium, ;He Protium, :H Deuterium, EH Tritiumn, ‘,‘H

1. Explain why the atomic mass of hydrogen is 1.0079 and not a whole number.

. Do the numbers of electruns for neutiral isotopes of the same element differ?

(3

3. Do the numbers of protons for such isutopes differ?

4. Du Lhe numbers of neutrons {or such isotopes differ?

-t

. Do the atomic numbers of such isotapes differ? Explain.

6. Do the mass numbers ot such isotopes differ? Explain.

G Anciyzmg o Spectrogroph

RO R &

‘A mass spectrugr;tph {or a mass spectrometer] is aninstrument used o separate .

an element's isotopes and to measure their relative abundances. Within this device, beans of an ele-
ment’s ions are passed through o strong magnetic field. As they are passed through, they respond to
the magnetic force. lons of greaier mass possess more inertia. or more of a tendency to continue o
move in i straight line, and so deviate only slightly from their projected path. fons of lesser mass are
more greatly influenced by the field and demonstrate greater deviation. FExamine the three nmass spectro-
graph readings illustrated on the next page and answer the questions that follow. Note that the upper
scale of each spectrograph shows atomic mass (in amu). Below each .speurug..mph the pevcents of the
vilrious hulnpes present are given.

Chapter Worksheets . -
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MO$S30292822£»252423

Relgtive % ‘!
Mgss 30 X% 28 _27 2% 25 24 23
B i
Relative % 11.17 1043 7870
Mass 56 55 54 53 52 st 50 49
c
Relative % 238 9.55 8376 4.34

1. a. What is the atomic mass of the isotope of the glement
represented Dy spectrum A? _ ‘

b, What are the name and atomic symbol of element A?
{Consult a periodic table or table of atomic masses.)

5 a. What are the atomic masses of the isotopes in spectruim B?

b. Based on the experimentally obtained values of atomic mass
and percent, calculate the average atoinic mass of this element. Show your work.

c. What are the name and symbol of this element?

d. What are the symbols. including superscripts and subscripts.
of the isotopes of this element?

e. Which isotope deviated most from its straight-dine path?

3. a. What are the atomic masses of the isotopes in spectrum c?

b. Calculate the average atomic mass of this element.

Copynght © by D.C. Heath and Company

¢. What are the name and symbol of this element? )

d. What are the symbols. including superscripts and subscripts, _ : i
of the isotopes of this elemp_:jl? L ' e —

e. Which isotope deviated most from its straight-line path?

50 Chaptef Worksheets
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H. Composition-of-the-Atom Word Scrambile
L ko rei

Use the clues provided to help you unscramble the letters to form words refated
to the information in Chapter 8. The letters in the circles speil out, in order, the name of a famous chemist.

CLUES

Pieces of inert metal connected to a power souice

. Element discovered by Marie Curie :

. Atoms with the same atomic number but different mass numbers
Radiation emanation consisting of high-speed helium nuclei

. Center of the atom '

. Subatomic particle with no charge

. Element with atomic mass of 19.0 .
A mass : , a device used to determine atomic masses
. A positively charged particle

. Element with atomic number of 1

© oW kW N

[
(=]

TERDLCEEO  _— — _ _ _ O___
LOMUOPNI  _ _ _ _ _ _ O_
.SOO0STIPE ___._Q__d_._._
Haare ___Q_

SUCUNEL  — _ _ _\ _
NETNOUR Q

.NEOLIRFU Q _______
,EPRTGSCHPORA  _ . — — Q _____
.TORNOP _>__ . — —

.OGYDNEHR ...__Q____...._.._

@ 06 N W o B W e e

p—
o

Name:
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WORKSHEET I:_Electron Configurations and Notations

Atomic Electrdﬁ_éé'in'éne@?“l'.eiels .

Number T T. I, ITM I N T O électron_-conf‘igu'réficn Notation
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RKSHEET [ _(Contd) Electron Configurations and Notations
_ Orbital Notation
[ Momic,  mEom e UUW e e gecyon oo
_Symbol . Number - . T o — = e _N__ota_tion
H 1
He 2 -
- Li 3 _
Be -4 ]
B 5
c 6
N 7
(8] 8
F 9 |
Ne 10
Na 11
Mg 12 .
Al 13 -
- S -14
. P 15
S 16
o 17
Ar 18
K 19
- Ca 20
. Se 21 -
Ti 22 ~
2 23
- Cr 24
Mn 25 .
Fe 26
Co - 27
Ni 28
Cu .29 - -
Zn .30
- Ga -3 ———




FLAME TESTS 13

When clementz are heated to high temperatures, they may be piaced In an excited
state. In an excited state, the electrons mqve ta higher enerqy levels. The changes in energy
that occur when the excited atoms return to thelr ground state cause the substance to be
fuminous or emik light. The observed colgrs ar spactrum of the substarice is caused by the
set of visible wavelengths of iight emlitted. Since each eloment emits a unique set of wave-
lengths, emisslon spectra can be used as a tool to identity the clements,

One method used to demonstrate the emission spectrum of a substance Ia the fiame

test. Using this method, a small amount of 2 substance is heated and the characteristic glow

of the sulotance Iy observed. in this experlment you will perfarm a flame test on several
metailic saits. Based on your observatiars, you will develop a reference tzble which lsts
the flame color far each metal lan. You wiil then perform a fiame test on an unkrown sub-
stance. By comparing your observations ta the data in your reference table, you wiil be abie
tc identlly the metal lon in the unknown substance. Finailly, you wili use cobalt glass aa
tooi tor identifying the components of a metallic salt mixture.

Qbjectives
In this expertment, you will
* ohserve the spectra amitted from seiected lons;
L Identlry meiatiic iorns ny the color emited during wap@ﬂzatlon of the dlement;
* evaluate the usefulness of_thls mbthod of metal Identification,

EQUIPMENT o : 3. Dip the clean wire or loop in a moistened
platinum wire loop laboratory burner sample of sodium nitrate, NaNO;, and heat

beaker (any size} 2 cobalt glass squares as shown in Figure 13-1, Observe the color
S and record in your table.

PROCEDURE : : 4. Repeat Stéps 2 and 3 {be sure the wire is

1.

2.

L
FIGLURE 13-1. Procedure for Mame test,

Prepare-a table for recording your results ag
directed in the Analysis.

Clean a platinum wire or loop by dipping it
in concentrated hydrochloric acid, HCl and
thien heating it in the edge of the laboratory

clean hofost tostine another metall fer com-
pounds of barium, copper, caleium, potas-
sium, strontium, and lithium. Observe and
record the color for gach in your table.

; 5. Oblain a sample of unknown from your
burner flame {nenlumincus portien). CAU- " teacher. Re eatpstens 2 and 3. Y
TION: HCI causes burns, avoid skin contact. P )
Repeat the dipping and heating until no color 8. Obtain a mixture of sodium and potassium

is imparted from the wire.

2. Haat wire

Drp wire in concentrated HCI.

in burner flams.

3. Dip wire in moistered soll somple.

compounds. With a clean loop abssrve the

4., Heat somple in burner flome.

&9




¥ color, Repeat the exercise bul observe the
’*celor through {wo pieces el cobalt glass.
Becord the rosulls. Use the coball glass.and
observe sodium and potassium ions seyra-
raiely ‘Record f.he results in your table..

f%LMALYSiS

Tabie 13-1

I)e.velop g table for your observalmns use
e 13-1 as agu:de

f
1

1

Natal lon - Fiame Color

Sediym, Na* )
Bariym,-Ba?' - ' o
Caleium, Ca?!
Copper. Cu?'
Polassium, K ' : .
Strontium, Sr2' :
Lithium, 137 s ; :
Urikripwn ) P S
Sodium & Polassium,
Na' 4+ K:* T

Flame Color with
Cobalt Giass

Sodmm & Pclasaum B}
Na' «K' e i

Sodium, Na '

Potassium, X *

70

CONCLUSJONS
1. What metal ion would you predict ka be con-
tained in le samp]e al unkaown? Why?

2. Based on your.results.and observatious

would Lhis:rr_:eihod be praglical to-determine
metals in a mixture? If not, why not7

3. Explain. tho ‘reason potassiuim was ws:ble

when using the cobalt glass.
4. Explain the efiect of the mtrate ion in solu-
tion on the coler emission.

5. Give al least twg reasons, why thc fame tost

is sometimes invalid,
6. Describe the common charactensucs of ﬂamL
" tests that would be abservcd ll'a spesLroscepe

" were used.
7. What other means of qualitative’ anaiysm
. are used lo 1denu Fy metéals?

FURTHER INVESTIGATIGNS

1. Explain the difTérence belween omissinng and
absorption specira,

2. Advertising lights are produred by seaied
tukes of various exciled nochle gases which
emit colored lighl, Using references, cxplain
the technigues used in producing the lights.

3. Use relerence sources and determine the

itame color for five additional metal ivus. -




Spectroscope Lab
Part 1

introduction

A spectroscope contains a diffraction grating that separates efectromagnetic radiation into it:
component wavelengths. The spectroscope can be used to measure absorption or emission
spectra. ' :

All spectral instruments do basically one thing. They preak light (electromagnetic radiation; «
into its constituent compenents. In the visiple, white light will te dispersed intc th2 colors Red.
Orange, Yellow, Green. Blue and Violet. In Part 1 of this iab we wiil be using a spectroscope:
however, we will be also using a spectrophotometer in Part 2 of this lab. .What is the difference
hetween the terms spectroscope. spectrometer, of spectrophotometer? Rather the differing suffixes
refer to the method of detection: -scope for visual use; -meter implies photography: and -phetomei=

uses some electronic means. .

All gases when heated 1o migh temperatures will give off light at narticular wavelengths
characteristic to the number of electrons in the atomic orbits of the matsrial. Every siement. as WEL
ion or moiecute. has its own finger-print. Therefore when the light from the sun and stars are
observed, elements in the atmospheres of stars are detectable as characteristic wavelengths (caic
which enable the astronomer {0 icentify that material, as well as the temperature at which it exisis.
and a host of other physical characteristics. The device used 0 separate the varying waveiengtns

detect these chemical and physica properties is known &s a spectral instrument. The science af
doing $o 18 Spectroscopy.

When light other than a white light is passed through a prism a series of lines appear other
than a continucus spectrum. These lines of color are called bright line spectra. These lines can o
produced by either flame ‘ests or spectroscope. Different elements give it own unique set of spect
lines. These spectral lines are the fingerprints of elements. If many atoms in 2 sample of an eler
are excited by radiation sources, they give off various frequencies of radiaticn as their electrons <
back to their ground state energy levels. This is often referred to as flucrescencs. It is the emiltar

of visible fight from a substance under stimulation of radiation. Some of this radiation may be visit
as the characteristic bright line spectrum of the element. .

Each line in the spectrum represents a particular "quantum jump” that an electron can mak
that atom. Each ling also represents radiation of a definite wavelength an frequency. The energy
a quantum of radiation of that frequency aiso can be calculated. This guantum is the energy lgst .
an electron as it changes levels in the atom.

Objective

In this experiment. you will identify the bright line spectra as the fingerprints of the certain
slements. You will explore atoms in a sample that are excited at the same as they give off variou
frequencies of radiation. When their electrons drop back to their ground state energy levels, the:
emit light.




Procedure

Select 4 spectral tubes 10 evaluate

Place the spectral stand on a sturdy and stable surface near an outlet.

Hook one metal end of a gas tube 10 the upper gripper by squeezing.

Move the upper gripper up or down to line up the gas tube with the lower gripper. ‘
Once lined up sgueeze the lower gripper se it connects with the metal part of the gas tube.
Once the gas tube is in place. Plug the lamp in and turn the light on.

o N

Using the Spectroscope

When using a Spectroscope, eliminate as much external light as possible SO that the onty light
entering the instrument is due ta the light sourcebeing examined. If the source is a gas emission tube
DO NOT TOUCH it! Gas emission tubes operate at high valtages and will cause electric shocks if
touched.

6. Take the épectroécépe and hotd it up to your eye. (Don't directly touch the spectroscepe 0 your
gye) _ ' ' o - '
7 Hold the smaller part Up to your eye and look into the light. Line the left slit up with the light anc
read the spectral lines. They snould look like this.

Draw the lines befow.

Helium

4 | 5 ' 5 7
Hydrogen

4 | 5 i 6 | 7
Neon

4 b 5 | 5 I 7
Kug'ton




Taking readings _
The spectrum is displayed on a wavelength scale inside the spectroscope, to the right of the slit. The
numbers on the scale mark hundreds of nanometers, and the thick dashed lines are 20 nanometer

increments. Each thin solid line on the scale represents 10 nanometers.

HALTEITISIIITEE

Question ‘
The student using the spectroscope on the left sees a red line at 615 nm, while the student using the
spectroscopé on the right sees the red line at 830 nm. Explain this discrepancy. ‘Who obtained a mor=
caorrect reading?
Answer

The students are examining the tube from different angles. so they will see slightly different
wavelengths. To see more similar wavelengths, they should position their spectroscopes at
approximately the same distance and angie from the emission tube.
When measuring a spectrum, the spectrcscope slit should be aligned with the tube, s the studentcr |
the left cbtained a more correct reading.

Conclusion guestions

1. Explain why things fluoresca?
2. What is meant by the statement “ Spectral lines are fingerprints of elements”.

3. What do you called the band cf light that is produced when white light is passed through
prism? A . - , ;

4. What do you calied the band of light that is produced when fluoresced light is passed
through a prism?



Worksheet: Electron Arrangement

Long Method Energy Level
Notation

1. Neon

2. Phospharous

3.28¢e's

4, :_o_o

Short Method
Noble Qan Cote

5. >mﬁmm3m_
6. Tin

7.66e's

8.91e's

Energy Level
Diagram

Electron Configuration  Orbltal Notation ' Electron Dat



Worksheet: E lectron Arrangement

L.ong Method Energy Level
Notation ,

1, Boron

2. Gallium

3.12¢e's

4.9e's

Short Method

Noble Gas Core

5. Zirconium
6, Gold
7.95¢'s

8 63e's

Energy Level
Diagram

Electron Configuration

Orbital Notation

Electron Dat



Quantum numbers # 1

1. State the four quantum numbers and the possible values they may have.

2. Name the orbitals described by the following quantum numbers

an=31=0
b.n=3,L=1
c.n=3,L=2
dn=5L=0

u

3. Give the n and L values for the following orbitals
a. ls
b. 3s
c.2p

d. 4d
e. 5f

4. Place the following orbitals in order of increasing energy:

1s, 3s, 4s, 6s, 34, 4f, 3p, 7s, 5d, 5p

5. What and the possible my, values for the following types of orbitals?

Ao o
L = M=



Quantum numbers # 1

6. How many possible orbitals are there forn =

a. 4
b. 10

7. How many electrons can inhabit all of the n=4 orbitals?

- 8. Tabulate all of the possible orbitals (by name, i.e. 4s) for n=4 and give the three
quantum numbers which define each orbital.

9. Write electron configurations for the following atoms:

o0 o
Z

o ki
o




Quantum Numbers
Find the maximum number of electrons that fit the following criteria:

1. n=0, =0, m=0

2. n=2, Fl, m=-1, s=-1/2
3. o3

4. n=2,1=2

5. n=1, 1=0, m=0

6. =2, 1=1

7. n=3, =2

8. n=5,5=+1/2



Worksheet: Electron Arrangement
Element Electron Configuration (Long and Short) Orbital Notation (Long and Short)
1. Bromine

2. Xenon

3. Cerium

4. Tungsten

5. Osmium

6.U

7. He

8. Ca

9. Cd

10. Cf

11. Hg

12, 19 e’s

13. 47 e’s

14, 16 e’s

15.3e's



